Induction of oligodendrocyte proliferation and remyelination after chronic demyelination. Relevance to multiple sclerosis.
Optic nerve and spinal cord tissue from untreated guinea pigs with chronic relapsing experimental autoimmune encephalomyelitis, guinea pigs with experimental autoimmune encephalomyelitis in which the disease was treated with injections of myelin basic protein (MBP) combined with galactocerebroside (GC), and normal guinea pigs, has been studied morphologically, immunocytochemically and morphometrically. MBP/GC treatment induced widespread proliferation of oligodendrocytes and extensive central nervous system (CNS) remyelination in tissue from both sites. Whereas some oligodendrocytes within lesions from treated animals appeared to be derived from surviving cells which underwent mitosis, the frequent occurrence of nests of oligodendrocytes at the periphery of nerve fiber fascicles in optic nerve among perivascular astrocytic elements, raises the possibility that remyelinating oligodendrocytes might possess progenitors located in these regions. Observations from multiple sclerosis lesions showed that oligodendrocyte proliferation and CNS remyelination occur in human subcortical white matter, but to a lesser degree than that seen in the CNS of MBP/GC/treated guinea pigs. Immunocytochemical examination of CNS tissue from experimental autoimmune encephalomyelitis animals confirmed the morphologic identification of oligodendroglia. Preliminary morphometric analysis confirmed the impression of an increase in oligodendroglial cells in MBP/GC-treated animals. This increase was somewhat obscured statistically by a concomitant rise in the number of fibrous astrocytes. In view of the ability of oligodendrocytes to proliferate and produce new myelin in multiple sclerosis, the possibility is raised that an experimental immunologic approach similar to that employed here might have a beneficial effect in the human disease.